Schools play a crucial role in human capital development, and were one of the many elements of government adversely affected by the Great Recession. Using a rich panel data set of New York State school districts and a trend-shift analysis, we examine how the funding and expenditure dynamics of districts have changed in the four years since the recession hit. We find that although the stimulus prevented major cuts to expenditures while it was in place, once the stimulus funding was used up districts faced strong budget constraints and made deep cuts to their expenditures. While state and local funding continue to be below trend, the role of funding schools has shifted more to local governments because of a cutback in state and federal aid. Breaking up expenditure into its primary categories, we see that instructional spending was preserved with the help of the stimulus money in 2010, but by 2012 instructional expenditure experienced a statistically and economically significant downward shift. We also examine heterogeneities in the effects by metropolitan area, looking at the major MSAs of New York. We find that Nassau sustained the largest cuts, while Buffalo sustained the smallest. These findings are instructive in that they shed light on how recessions and fiscal policy can affect school finance dynamics, and provide important lessons/insight for future policy and experiences of schools in financial distress. 
Introduction
When the Great Recession hit, the impact was severe and wide-reaching. More than five years after the housing bubble burst, the effects are still reverberating throughout the economy. The implosion of the housing market and spike in unemployment led to declines in property, income, and sales tax revenue for federal, state, and local governments. State and local governments faced tough decisions about how to balance their budgets; many were forced to slash funding for a wide variety of programs and services. The federal government stepped in to bolster local governments by passing a large stimulus package, but after those funds were spent and the economy was still weak, both state and local governments were forced to make cutbacks. One key public institution that was affected by these funding cuts was our nation's school system.
State and local governments generally provide the vast majority of public school funding, so schools were particularly vulnerable to their fiscal problems. To reinvigorate the economy and prevent serious budget cuts, the federal government passed the American Recovery and Reinvestment Act (ARRA). One of ARRA's components was an allocation of $100 billion to states for education spending, beginning in the fall of 2009. New York received $5.6 billion in ARRA funding as well as $700 million from the Race to the Top Competition. The stimulus was meant to help maintain funding in the short-term, while the economy improved and states could provide for themselves again. After a massive influx of money in 2009-2010 school year, the federal stimulus has also started to dry up. On the other hand, the recovery from the Great Recession has taken longer than many anticipated. The toll of the sluggish economy was felt in most sectors of the economy, and schools were no exception.
after the recession when the districts maintained instructional spending by cutting back on noninstructional spending. These results indicate that the impact of the Great Recession is still being felt throughout the economy.
Separate analysis by metropolitan areas reveals some intriguing patterns. Albany, New York City, and Nassau experienced particularly sharp declines in funding. We see that in cutting noninstructional expenditures different metropolitan areas chose different categories to cut-for instance, Rochester had large negative shifts in pupil services while maintaining or increasing instructional support and Nassau had positive shifts in pupil services while making deep cuts to utilities, transportation, and instructional support. Ultimately, most metropolitan areas sustained widespread cuts, indicating just how tight budgets were. Our findings promise to increase our understanding of what effect large recessions have on schools and how government policies can play a role.
We must note here a caveat to our analysis. We use a trend shift analysis, in which we calculate a pre-recession trend for each indicator and then investigate whether there was a shift from the trend in each post-recession year (2009) (2010) (2011) (2012) . Shifts in the year just after the recession (2009) indicate the immediate effects of the recession and the shifts in 2010 and 2011 capture the combined effect of the recession and federal stimulus. The effects in 2012 capture the relatively longer term effects of the recession when the federal stimulus had virtually eroded. However, our estimates will be biased if there were shocks during the post-recession years that affected our financial indicators independent of the recession. Thus, we consider our estimates to be strongly suggestive but not necessarily causal. This caveat should be kept in mind while interpreting the results of this paper. However, we conducted an extensive search to look for such potentially 3 confounding "shocks" and did not find any evidence. Moreover, the Great Recession was not a marginal shock, but rather a large and discontinuous shock. So even if there were small shocks during these years they would be by far overpowered by as substantial a shock as the Great Recession and the effects obtained are likely to capture its effects. This paper contributes to the literature that studies school district funding. Stiefel and Schwartz (2011) analyze school finance patterns in New York City during the Bloomberg era and find evidence of large increases in per pupil funding during this period. Rubenstein et al. (2007) , studying schools in NYC, Cleveland, and Columbus, find that higher poverty schools received more funding per student. Baker (2009), studying schools in Texas and Ohio, find that districts with greater student needs receive a greater allocation of resources.
But this paper is most closely related to the literature that studies the impact of recessions on schools. Reschovsky and Dye (2008) analyze the effect of changes in state aid per capita on changes in property taxes during the 2001 recession. They find that state funding cuts were associated with increased property tax funding, partially offsetting the cuts in state aid. Thus although there is research on school funding and resource allocation within and across districts, there is only a very sparse literature on the impact of recessions on schools, and even less on the Great Recession specifically. In fact, this is the first paper to study the impact of the whole sequence of events associated with the Great Recession-the onset of the recession, the federal stimulus, and the cutback of the stimulus-on school finances. Studying the impacts in the later years is especially instructive as it captures the full brunt of the recession with the state and local economy still facing deep budget cuts while the federal support had almost receded. By improving our understanding of how school districts fared during the Great Recession, we hope 4 to improve the overall understanding of schools' financial situations and budgetary decisionmaking under fiscal duress, and the role policy can play. 
Background

Financial Crisis and Federal Stimulus Funding
Empirical Strategy
We analyze whether the recession and federal stimulus periods were associated with shifts in various school finance indicators from their pre-existing trends. We use the following specification for this purpose:
( 1) where is each financial indicator for school district i in year t; t is a time trend variable which equals 0 in the immediate pre-recession year ( An important caveat relating to the above strategy should be mentioned here. The estimates from the above specification capture shifts from the pre-existing trend of the corresponding financial variables. However, these specifications do not control for any other shock(s) that might have taken place in the two years following the recession that might have also affected these financial variables. To the extent that there were such shocks that would have affected our outcomes even otherwise, our estimates would be biased by these. As a result, we would not like to portray these estimates as causal effects, but as effects that are strongly suggestive of the effects of recession and stimulus on various school finance variables. However, we did some research to assess the presence of shocks (such as policy changes etc.) that might affect our outcome variables of interest independently of the recession and stimulus. To the best of our knowledge, we are not aware of any such common shocks during this period.
Results
Overall Results
Figure 2 shows the overall trends in our variables of interest. Looking at trends in total expenditure and total revenue per pupil, we see that while in general both continued to be on trend through the recession, in the last two years there has been a leveling off in funding per pupil and a perceptible decline in expenditure per pupil. Because the pre-recession trend was a steady increase, even the leveling off is a negative deviation from the trend.
As we look at the three main funding sources-federal aid, state aid, and local revenue-we see some interesting patterns. The stimulus is clearly visible in these graphs, as average per-pupil Below, we analyze whether these patterns survive in a more formal trend shift analysis.
In Tables 2 and 3 , the top part of each panel shows the percent shifts, while the lower part presents the regression coefficients that were used to derive the percent shifts. For ease of comparison, we also provide bar graphs of the percent shifts. Table 2 and Figure 4 present results from estimation of specification (1). They reveal that in the first three years after the recession, school districts did not experience any statistically significant trend shift in total funding or expenditure per pupil. However, there is statistically significant evidence of negative shifts in both funding and expenditure in 2012.
Looking at the components of funding, we see that there was a large positive shift (over 125%) in federal aid per pupil in 2010 and that federal aid continued to be significantly above trend in 2011 and 2012. This is likely due to the influx of stimulus funds from ARRA, the bulk of which was disbursed in 2010 and 2011 with a small amount in 2012. 
13
Of note is that while instructional and instructional support expenditures were cut only in the last two years, most non-instructional expenditures evidenced cuts even earlier-transportation and utilities experienced sharp declines starting in 2010 and 2009, respectively. A possible interpretation of this is that when the recession hit, districts began cutting the spending categories that have less of a direct impact on student learning. But once the stimulus funding started drying up and state funding experienced even sharper cuts, school districts were forced to resort to cuts in instructional expenditures as well. Also of importance here is that a part of instructional expenditure (specifically, teacher salary) is relatively inelastic. The districts have less immediate flexibility as far as teacher contracts are concerned. Although the districts are unable to lay off most existing teachers, they are able to slow down hiring, institute pay freezes, or renegotiate contracts. These strategies would cut down on instructional expenditure, but not immediately.
How were Different Metropolitan Areas Affected?
In this section we examine heterogeneities by metropolitan area. The patterns for each metro area are obtained by aggregating the patterns of its component districts. Here we present separate tables for the percent shifts and the regression coefficients- Tables 4-5 present the percent shifts   while Tables A1-A2 present While there were variations across metro areas in total expenditures, in general total spending was more immune to cuts. Only Nassau had a statistically significant drop (relative to trend).
NYC also showed a decline, but it was not statistically different from zero.
The pattern of federal aid is the same for all the metro areas, with a large and statistically significant shift (relative to trend) in 2010 when the federal stimulus took effect, and smaller shifts in 2011 and 2012. Notably, state aid has shifted down for every metro area since 2010.
However, Nassau sustained the largest declines in all years, while Syracuse sustained the least.
Local funding fell for all MSAs in all four years that we examine, and most of these declines are statistically significant. The share of federal funding more than doubled in all metro areas with the inception of federal stimulus. While the share declined in the latter years, it still remained above trend. The increases in Buffalo was the most prominent, and NYC the least. While the share of state funding declined in the later three years in all metro areas with the most prominent decline in 2012 in all metro areas, there were interesting variations. Local funding, however, saw a significant positive shift in the share even as the dollar amount shifted significantly down for almost all the MSAs. This is because local funding declined the least, relative to state and federal funding, so its share rose. NYC and Nassau's local funding shares were less affected by the recession.
Looking at the components of expenditure (Table 5 and Figure 8) , we see some differences in how districts in the various MSAs allocated their funds. Instructional expenditure is generally considered to be the most directly related to student learning, and we see that districts maintained or increased their instructional spending in the first two years. However, almost all subsequently experienced a sharp drop in 2011 and 2012. Buffalo and Syracuse had the smallest shifts in 2012, and both were statistically significant.
Non-instructional categories were affected differently across the MSAs, but there were some commonalities. Utilities and transportation both experienced the most consistent cuts over time and across MSAs. In some cases, districts increased their spending without a subsequent decrease, such as Rochester's increase in instructional support or Nassau's increase in pupil services, but such cases are exceptions to the overall trend of cuts.
Overall, Nassau experienced the largest reductions, followed by NYC. Buffalo experienced the smallest declines in funding, and as a result was able to maintain instructional expenditure. We see that 2012 was the hardest year for most districts with the ebbing of federal stimulus funds.
Although most districts were able to avoid cuts in the earlier years to instruction, which is often considered to be the most crucial to student learning, all districts experienced sharp cuts to instructional expenditure in 2012, with most of the shifts being significant.
Conclusion
This paper investigates school finance patterns in New York during the post-Great Recession era.
This includes the recession period, and the years characterized by the injection of the federal stimulus and the subsequent withdrawal of the stimulus. We find that school funding and expenditure were not immediately affected by the recession but that in the most recent year of data there are significant cuts to both funding and expenditure. This is in line with the drawdown of the stimulus aid and the relative lack of improvement in the economy. These results indicate that the full impact of the Great Recession is still being felt and that, for some, the worst might not be over yet. Looking at the composition of district expenditures, we see that districts preserved their instructional spending in the initial years following the Great Recession by cutting non-instructional expenditures, but that in 2012 as the stimulus waned districts were forced to cut their instructional spending. In contrast, many non-instructional expenditures were cut immediately after the recession, even during the stimulus, and continue to be below trend through 2012.
By conducting separate analyses for individual MSAs, we are able to see some interesting variations across the state. New York City and Nassau experienced the largest reductions in funding. Syracuse and Buffalo were able to preserve instructional expenditure. We see that in cutting non-instructional expenditures different MSAs chose different categories to cut-for instance, Rochester had large negative shifts in pupil services while maintaining or increasing instructional support while Nassau did the opposite by increasing or maintaining pupil services and cutting instructional support. The stimulus was meant to ameliorate such tough decisions.
While the stimulus seems to have helped (especially in maintaining instructional expenditure), it was only temporary and ended before the state and local economies were fully recovered, leaving districts with tight budget restrictions. What we see everywhere is districts and cities facing tough choices about how to cope with the reality of a slow recovery. The goal of this paper is to shed light on the dynamics of school district finances during crises and examine the role that government policies can play. The federal stimulus appears to have been effective in preventing cuts during the years it was in place. Similar fiscal intervention might be useful in future economic downturns for softening the blow of fiscal crises on school districts. As for the current crisis, we expect that as the economy slowly improves and state and local revenues increase, school district funding will also improve, but it is not clear when this will happen, nor
do we know what effect the multi-year cuts in expenditure would have on student learning and development.
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Instruction Instructional Expenditures
All expenditure associated with direct classroom instruction. Teacher Salaries and benefits; classroom supplies; instructional training.
Non-Instruction Instructional Support
All support service expenditures designed to assess and improve students' wellbeing. Food services, educational television, library, and computer costs.
Student Services
Psychological, social work, guidance, and health services.
Utilities and Maintenance
Heating, lighting, water, and sewage; operation and maintenance.
Transportation
Total expenditure on student transportation services.
Student Activities
Extra-curricular activities: physical education, publications, clubs, and band. Notes: *, **, *** denote statistical significance at the 10, 5, and 1% level, respectively. Robust standard errors adjusted for clustering by school district are in parentheses. All regressions control for racial composition and percent of students eligible for free or reduced price lunch. Notes: *, **, *** denote statistical significance at the 10, 5, and 1% level, respectively. Robust standard errors adjusted for clustering by school district are in parentheses. All regressions control for racial composition and percent of students eligible for free or reduced price lunch. 22 Notes: *, **, *** denote statistical significance at the 10, 5, and 1% level, respectively. All regressions control for racial composition and percent of students eligible for free or reduced price lunch. Notes: *, **, *** denote statistical significance at the 10, 5, and 1% level, respectively. Robust standard errors adjusted for clustering by school district are in parentheses. All regressions control for racial composition and percent of students eligible for free or reduced price lunch. 25 Notes: *, **, *** denote statistical significance at the 10, 5, and 1% level, respectively. Robust standard errors adjusted for clustering by school district are in parentheses. All regressions control for racial composition and percent of students eligible for free or reduced price lunch.
